There is no reference point currently available to the Irish police force (An Garda Síochána) for measurement of baseline physical fitness or for tracking its current members, as no such data exists. Currently there is no defined health and fitness policy or strategy following a trainee Irish police force two year training period. Measurements of the various health-related components of physical fitness have been developed and, in some cases, standardised, with good to excellent accuracy and reliability (American College of Sports Medicine (ACSM, 2011), as physiological measures (as a proxy for actual physical fitness) with predictive accuracy of an individual's health outcomes better than physical activity recall (Bovet et al., 2007) . These measures were utilised within this research to ascertain if there were fitness changes within a group of Irish police force trainees during their period in college training. An improvement was predicted for the trainee group that was at odds with the actual findings. The focus of this particular study is to provide the information to establish if there is a need for mandatory health and fitness testing (while allowing for individual differences) for this unique Irish work force.
INTRODUCTION
The Irish police force has focused recent attention on the rising inactivity levels and difficulties in maintaining a healthy lifestyle that is prevalent in today's society and is mirrored in its employees. In the absence of minimum standards and/or regular testing how to monitor and maintain physical fitness in a police force is a topical issue. Currently there is no defined health and fitness policy or strategy following Irish trainee police officers (trainee Gardaí) during their two year training period. Equally there are no standards for a serving member of the Irish police force. At present, there is no incentive to exercise within An Garda Síochána since there is no mandatory fitness or health screening/testing carried out when a trainee graduates from the training college or while they are an Irish police force member. The focus of this particular study is to provide the information to establish meaningful fitness standards (while allowing for individual differences) for this unique Irish work force. This research documents selected fitness competency scores for Irish trainee police force, measured at two points during the two-year training period. This data may assist in the development of future minimum fitness standards or provide a resource to address issues related to job requirement physical fitness.
Being physically fit translates into fewer sick days, disabilities, and injuries -thereby reducing health-care costs (Quigley, 2008) , therefore Gardaí need to be empowered and motivated to increase and maintain their levels of physical activity throughout their training and their working years. Garda recruits are required to perform at a certain level of physical fitness prior to academy selection and to pass a medical examination (Garda Representative Association, 2015). Post-academy, many officers fail to maintain these same fitness standards (Sheets, 2012 ) and consequences are not limited solely to the individual officer (Sheets, 2012) as fellow officers and communities are impacted (Sheets, 2012) . It is worth considering what message an unfit police force member is sending to an offender. Gettman (1998) recommends that police force workers develop unique occupational fitness and exercise requirements in comparison to other work force populations. Police force members need to be ready to respond mentally and physically to high risk situations therefore it could be reasonable to assume that the Irish police force needs above-average physical fitness to compete their duties safely and effectively (Gettman 1998) . It is important that applicants meet the police fitness requirements to enable them to complete defensive tactics training and to cope with the myriad of potentially dangerous and random events that confront them every day in an operational setting as a police officer (Newcops.co.nz, n.d.). A Garda Síochána's career can span 30 years without completing or passing any mandatory health and fitness testing. An Irish police force member who joined the policed force after 1st April 2004 may retire on reaching 55 years of age subject to having completed 30 years approved service. A member who joined before 1st April 2004 may retire on reaching 50 years of age subject to having completed 30 years approved service (Garda Representative Association, 2015) without having completed any physical or fitness assessment since their training in the college.
This particular study presents fitness standards for a group of police force trainees which in turn could contribute to the development of future health and fitness trainings programmes within police training. The research used eleven outcome measures; waist measure, weight, resting heart rate, flexibility, upper body strength, abdominal strength, body mass index (BMI), blood pressure (diastolic and systolic), body composition, and estimated VO2max. These measures are all compositions of the health related components of fitness (American College of Sports Medicine (ACSM), 2011). Measurements of the various health-related components of physical fitness have been developed and, in some cases, standardised, with good to excellent accuracy and reliability (American College of Sports Medicine (ACSM, 2011).
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Literature Review
Law enforcement fitness studies It would seem self-evident that an occupation such as policing would demand that police officers stay fit as a part of the job requirements (Guffey, Larson & Lasley, 2015) . Bullock (2007) stresses how police officers have a higher risk of developing diseases such as colon cancer, diabetes, cardiovascular disease, arthritis, and ulcers. Officers also have a high risk of obesity due to a lack of physical fitness and an unhealthy lifestyle (Bullock, 2007) . The risk of developing these diseases puts police officers at a higher risk of premature death when compared to the general population (Bullock, 2007) . Lee (2003) discusses that without fitness maintenance programmes for law enforcement officers the gains achieved in the academy are rapidly lost. McGill et al. (2013) the relevance of such functional testing within the police and the emergency response industry and note that understanding functional capacity assists ergonomists in designing standards of fitness for occupations and worker groups and also assists in designing training programs to meet job demands and injury avoidance. Boyce et al. (2008) completed a longitudinal study of police over 12 years with gender and ethnicity comparisons. Their sample participants included 327 police, consisting of 30 females and 297 males. They found that body composition variables increased significantly regardless of gender or race.
Bates (2006) highlights that objective measures of physical activity and physical fitness quantify the level, and with some devices, the duration, intensity and patterning of daily physical activity in individuals in ways that are not influenced by recall ability, ethnicity, culture or socioeconomic status. As a result, objective measures can provide important insights into the activity levels of participants. Bates (2006) highlights that objective measures of physical activity and physical fitness quantify the level, and with some devices, the duration, intensity and patterning of daily physical activity in individuals in ways that are not influenced by recall ability, ethnicity, culture or socioeconomic status. As a result, objective measures can provide important insights into the true activity levels of participants (Bates, 2006) . Physical activity is not synonymous with physical fitness or maintenance of physical fitness, particularly occupational fitness for a police force member. One may believe that they are engaging in moderate or vigorous physical activity but actually they are not. Any individual may be physically active but they may not be active at a level to gain any significant health benefits or be operating at a safe and appropriate occupational level in order to be effective as a police force member. Unlike physical activity, there are a number of measurable components that contribute and combine to make physical fitness. Physical fitness has historically been conceptualised as comprising three components: cardio-respiratory capacity (CRC), strength, and agility (Martínez-Vizcaíno & Sánchez-López, 2008). Although the tests used to determine health-related physical fitness are somewhat heterogeneous, they include cardio-respiratory capacity, strength and muscle resistance, flexibility, and body composition (particularly adiposity -waist measurement as used in this particular reserach) (Martínez-Vizcaíno & Sánchez-López, 2008). Caspersen et al. (1985) identified that the health-related components of physical fitness (as used in this study) are (a) cardiorespiratory endurance (V02 max), (b) muscular endurance (pressups and sit-ups), (c) muscular strength (press-ups and sit-ups), (d) body composition (body fat test), and (e) flexibility (sit and reach test). 'Just as the amount of physical activity ranges from low to high so do the level of physical fitness' (Caspersen et al., 1985, p128 ).
Both physical activity and physical fitness vary among members of a police force population as it does within any population (Quigley, 2008) . No member of the Irish Police Force (An Garda Síochána) does no activity whatsoever -everyone is active or fit to greater or lesser degrees but they may not be active enough to derive significant health and fitness benefits. It may be appropriate for the Irish police force to use operational definitions such as 'occupational fitness' when it is necessary to categorise members of the Garda Síochána into those who achieve certain levels of fitness and those who do not, for example following a fitness test for entry as a trainee Garda (Caspersen et al., 1985) . As stated previously there is no reference point currently 458 | 2016 | ISSUE 4 | VOLUME 11 © 2016 University of Alicante available to the Gardaí for measurement of baseline physical fitness or for tracking its current members, as no such data exists. Currently there is no defined health and fitness policy or strategy following a trainee Garda's two-year training period.
Irish Police Force Training Programme
Basic Irish police force training is divided into three phases as per figure phases and lasts two years (see figure 1 ). Initially, students spend 20 weeks at the Garda College, (Phase 1), followed by a period of up to 20 -24 weeks spent at selected training stations under the direct supervision of tutorial staff (Phase 2). After further training (Phase 3), students become members of the Garda Síochána (Irish Police Force) and are attached to permanent stations. While students are now empowered to enforce legislation, they remain under probation for a further two year period. 
METHODS
Study Design
The main aim of this study was to investigate self-efficacy to exercise on trainee Gardaí and its relationship with health and fitness performance measures. In a single-group experiment, a pre-test and a post-test are given to one group to measure the effect of a particular programme. This design compares the same group of participants before and after the programme. The purpose of the single group pre-test post-test design is to determine if participants changed over their training time. This study design does not indicate, however, whether a programme caused improvement in participants; there is no way to distinguish between changes over time due to other factors and effects specific to the program without using a control group (Bordens & Abbott, 1996) . Within this particular study before a programme was introduced, the measures were pretested. In the next step the Garda training programme commenced. Lastly, the measures were post-tested compared to the pre-test, and the scores were then analysed for pre-post differences. In this particular study, data was collected without introducing any treatment and its primary purpose was an explanatory design (Johnson, 2001 ). 
Participants
The participant group consisted of 273 police force trainees of which 188 (68.9%) were male and 85 (31.1%) female. All were trainee police force members, studying, for their BA in Policing Studies. The study was commissioned by the physical education department of the Irish police force training college and was completed as part of a doctoral programme of study. Research ethics consent was sought and obtained from Glyndŵr University. All students were officially asked to participate in the study by the College authorities and were provided with information sheets and consent forms. The consent form stated that the student was free not to undertake the study and that non-participation would not in any way affect their studies within the college. In addition all students were health screened using the standardised physical activity readiness questionnaire (PAR Q).
Physiological data testing procedures
All equipment required for undertaking the eleven measures (stadiometer, blood pressure monitor, bioelectrical impedance analysis machine, sit-and-reach box) was calibrated prior to testing. Session organisation were paramount and ensured the testing session ran smoothly. Prior to testing the study was briefly explained and instructions were provided to all the testers. Trainees were informed both verbally and on the information sheet that all testing results were stored in a secure location on a password-protected file and backup on a cloud storage database (Dropbox).
Physiological and health data collection measurements
The order and sequence of the pre-and post-tests (all physiological data was collected at time 1 and time 2) consisted of:
Stage 1 (Studio environment -with private rooms for measurement of waist circumference):
1. Height 2. Weight 3. Waist circumference 4. Blood pressure was measured using an Omron M6 digital blood pressure monitor 5. Resting heart rate 6. Body composition was measured using the Tanita system of Bioelectrical impedance analysis (BIA) 7. Flexibility using the sit and reach Stage 2 (Gymnasium environment):
1. Press-up test to exhaustion 2. Sit-up test, the one minute test 3. 20-metre shuttle test (VO2max)
Each testing group was large (up to 40 trainees per group) and a testing stations system was operated, allowing for a different tester at each station, who conduct and record their assigned test for each day of testing. Because testing order can affect performance in some physiological measures, subjects were asked to sit for a minimum of 5 minutes prior to taking their blood pressure and resting heart rate (ACSM, 2014).
No maximum tests (stage 2 gymnasium environment) were conducted before these studio measurements were taken. The estimated VO2max test, which required maximal effort and may therefore cause fatigue, was scheduled at the end of the testing session in the gymnasium environment to allow for measurement for the 20 meter shuttle run.
Limitations of the Study
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© 2016 University of Alicante It was not feasible for the researcher to track all of the possible combinations and range of variables of the participants; the students may or may not have participated in extra fitness training throughout their time in the Garda College. The participants' exercise experiences away from the programme cannot be accounted for. Since actual or self-reported exercise behaviour was not recorded (at both pre-and post-), it is unclear to what extent exercise activity changed. While physical activity is considered behaviour with a degree of choice by the individual involved, physical fitness is an attribute, and fitness components include cardiorespiratory endurance, muscle strength and endurance, flexibility and body composition (Luke et al., 2004) . In particular, maximal oxygen uptake (VO2max) is considered the gold standard to assess cardiovascular fitness. Assessment of physical fitness requires the conduct of several tests as compared to questionnaire to assess physical activity. The quantitative nature of physical tests underlines that physical fitness can be assessed more reliably and precisely than questionnaire-based physical activity (Bovet et al., 2007) . Accordingly, the twenty-meter shuttle test was conducted instead at pre-and post-testing to assess estimated VO2max.
Data Analysis
The researcher used the Statistical Package for the Social Sciences (SPSS version 21) to perform the descriptive statistical calculations, the inferential statistical analyses, t tests, the ANOVA, and correlation analysis. The level of statistical significance was set at .05 for all types of statistical analyses (Stevens, 1996) . Descriptive statistics were used to illustrate the basic features of the data in the study and to present the quantitative descriptions in a manageable form. Repeated Measures ANOVA was implemented as a Univariate General Linear Model. Mean age of the total group is 24 with a standard deviation of 4. Legend. n = sample size; ± Standard deviation is displayed for each variable
RESULTS
In Table 3 , waist and flexibility scores are ranked as good for both males and females and the press-up score is average for both males and females. It is interesting to note at baseline that the BMI mean score of 25 falls within the overweight category (25 -29.9) for BMI as recommended by the WHO (1998). The mean body composition (body fat percentage) of 23% in the Table above is considered normal for a female but is considered overweight for a male. The sit-up mean of 22 is ranked as poor for both males and females. The estimated VO2max of 42 is considered fair for a male and good for a female when compare to the norms.
A resting heart rate of 79 beats per minute is ranked below average for males and female. As shown in Table  3 blood pressure is 137/72 mm Hg. Typically more attention is given to the top number (the systolic blood pressure) as a major risk factor for cardiovascular disease for people over 50 years old. Systolic, the top number -which in this case is 137 mm Hg -is the higher of the two numbers; this measures the pressure in the arteries when the heart beats and contracts. Diastolic, the bottom number -which is 72 mm HG -the lower of the two numbers, measures the pressure in the arteries between the heartbeats (when the heart muscle is resting between beats and refilling with blood). In most people, systolic blood pressure rises steadily with age due to increasing stiffness of large arteries, long-term build-up of plaque and increased incidence of cardiac and vascular disease (American Heart Association, 2015). A systolic blood pressure score of 137 ranks the participants as having prehypertension (American Heart Association, 2015). The cut off levels for high blood pressure does not change with age.
The next section of the results, compares physiological (health and fitness outcomes) measurements preand post-study, and investigated to determine whether changes in these variables differed significantly.
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© 2016 University of Alicante Nearly all physiological measures changed significantly over the course of the study (Table 4) . Some of these changes (e.g. weight, waist, BMI, VO2max measurements) do not represent improvement in terms of fitness or physical well-being. Maximal oxygen consumption (VO2max) is the single best measure of cardiorespiratory capacity and is considered as a benchmark to quantify cardiovascular functional capacity and aerobic fitness (Koley, 2006) , and this decreased by a mean score of two; a mean post-score of 40 for the VO2max is considered poor for men and fair for women. Cardiovascular capacity decreased significantly from time 1 to time 2. There were increases in Waist within the group, systolic blood pressure improved, and there were improvements in Flexibility and Resting Heart Rate. Press-up and sit-up scores also improved which indicates that local muscular strength and endurance has changed for the better for the participants.
DISCUSSION
This programme did not directly manipulate any environmental issues or barriers, but provided health and fitness testing pre and post a police force training programme. Up to now, there have been no other studies in Ireland examining the Irish police force and to establish their health and fitness levels. The present study provides valuable data for this unique population, with data relating to trainee police force members and how these physiological variables change from Phase 1 to Phase 3 (see fig 1) of their training. As trainee Irish police force member progress through their training, adverse changes health and fitness variables are a startling finding for Garda management Changes in weight, waist, BMI, VO2max measurements decreased from pre to post testing (see table 4 ). These findings support the need for strategies to be specifically addressed to combat these issues. To date, no other physiological data exist on the Irish police force in relation to health and fitness screening. Within the Irish police force management there are current discussions to implement and set the health and fitness standards to determine appropriate or required fitness levels for new trainee recruits. These health and fitness findings also offer potential guidance to police force management on fitness standards for recruits when in training.
There are no physical fitness goals for the Irish police force when they are trainees or an active member of the police force. Locke and Latham (1990) describe goals as the object or aim of an action. With any external pressures on trainees to work towards physical fitness goals, only the normal health motivators such as those available to the general population still exist for Gardaí. This particular study highlights the possibility that management within An Garda Síochána need to explore the introduction of fitness testing or incentives throughout a Garda's career (and training programme). Similar types of testing procedures can be found internationally and nationally within the Irish Defence Forces. Currently, the Irish Defence Forces conduct annual fitness testing consisting of a one minute press-up test, a one minute sit-up test, a 3.2 kilometre run (soldiers of 40 years or older may do the 4.8 kilometre walk instead) and a loaded 10 kilometre march over flat ground wearing combat dress (no headdress) and carrying combat equipment. Soldiers over 50 years of age are exempt from the loaded march unless undertaking a career course or travelling overseas (see military.ie, n.d.). All males and females complete the same tests, yet grading norms are different for genders. Grade 4 is considered a pass score in relation to one's age and level reached on every test. A soldier's fitness grading is the average of the three grades received. For example, if a soldier receives a Grade 2 in the run, a Grade 3 in press-ups and a Grade 1 in sit-ups, his or her grade would be 2+3+1 = 6, divided by 3 (the 3 tests), giving an average of Grade 2 (Defence Forces Ireland, n.d).
In A further explanation as to why female health and fitness scores decreased more significantly than males is that perhaps the Garda training programme was possibly not tailored to suit female populations. Ashford et al. (1993) found a gender difference in relation to motives to physical activity. Health and fitness motives (physical well-being and socio-psychological well-being) were reported higher by females compared to males, who rated performance motives higher (p = 0.05). Ryan et al. (1997) revealed, from their study of 155 males and females, that females were significantly more likely than males to exercise for reasons relating to appearance and fitness (p <01).
The Cooper Institute for Aerobics Research (CIAR) has developed fitness programmes in law enforcement, public safety, and the military since 1976. Over the years, the CIAR has considered this work as part of their mission to help shape and influence fitness programmes throughout the USA. The Institute considers fitness in law enforcement a necessity as it relates to the ability of officers to perform essential functions of the job. Physical fitness relates to minimising the risk of excessive force situations and to minimising the known health risks associated with the job. Lastly physical fitness relates to meeting many legal requirements to avoid litigation and have a defensible position if challenged in court (CIAR, 2000) . The importance of implementing physical fitness into law enforcement training is paramount; however the difficulty comes with determining VOLUME 11 | ISSUE 4 | 2016 | 465 the best way to do it. Nevertheless physical inactivity and lack of exercise remain a growing problem in police force populations.
CONCLUSIONS AND RECOMENDATIONS
This study provides information to establish meaningful fitness standards for this unique Irish workforce, from recruitment of future trainees to establishing cut off and guidelines for future fitness tests. Consequently, additional strategies need to be explored in relation to An Garda Síochána and physical activity/exercise programmes and their impact on these outcomes. Female trainees' physiological scores decreased more significantly than males. This is a finding that warrants future gender-specific research. The physiological results found within this particular study can guide towards finding meaningful fitness standards for trainees within An Garda Síochána. It is recommended and research findings highlight the need to develop genderspecific research and programmes that targets female Gardaí specifically. There is also scope for An Garda Síochána to develop and introduce mandatory fitness testing or health screening. Similar types of testing can be found internationally in other police forces (e.g. the Welsh and English police force) and nationally within the Irish Defence Forces. This would aid as an incentive to all trainee Gardaí to maintain their health and fitness. Weight management, physical activity and currently a lack of health and fitness testing has been a long-term debate within the Irish police force. Currently, the Gardaí have established an in-house Task Force to examine these issues. It is hoped that this research will contribute to the debate.
Furthermore, additional assessment studies are needed to build on the current understanding of physical activity levels and practices of the Irish police force. A longitudinal study using random samples, lasting one to two years, with repeated follow-ups and repeated measurements, needs to be carried out to further evaluate the maintenance of fitness levels within the Irish Police force.
The health and fitness findings within this study are a starting point for physical future research within the Irish Police Force. This study provides the baseline information to establish meaningful fitness standards for this unique Irish workforce, from recruitment of future trainees to establishing cut off and guidelines for future fitness tests.
